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A radiation evaluation was performed on OF 074 (OF AMP) to determine the total dose tolerance of thesc parts. A
brief summary of the test vesults is provided below. For detailed information, refer to Tables I through TV and
Figure 1.

The rotal dose testing was performed using 2 %o gamma ray sowse, During the radiation testing, four parts were
irradiated under bias {see Figure 1 for bias configuration) and two parts were used as conirol samples. The tatal
dose radiation leveis were 2.3, 3, 10, 13, 20, 30, 50, 735 and 100 lcads . The dose rate was between 0.04 and 1.47
krads/hour (see Table 11 for radiation schedule). Afrer each radiation exposure, parts were elecmrically tested
according to the test conditions and the specification limits Yisted wn Table IIL.

All parts passed initial electrical measurements. All irradiated parts passed all parametric tests up to and including
the 2.5 krad irradiation level. Affer the 5 krad irradiation, S/N 62, 63, &4, 66 and 67 excesded the maximum
specification limit of 2.00 nA for N B _0V, with readings ranging from 2.08 to 3.17 nA, and S/N 62, 63 and 66
exceedad the maximum specification limit of 2.00 oA for P_IIB OV, with readings ranging from 2.02 io 4,14 nA.

At the 10 krad irradiation level, all irradiated parts exceeded the maximum specification limit for buth N_[OB_0V

- and P_IIB_0V, with readings ranging from 2.75 to 4.31 nA for P ITB OV and 2.87 to 3.75 nA for N_IIB_OV, At
the 15 and 20 krad levels, (he same degradation in N_liB_QV and P_TIB_0V continued, with readings ranging from
102 to 6.06 nA at |5 krads and from 4.91 to 8.07 nA t 20 krads.

Al the 30 krad level, the same degradation in N_IIB_OV and P_IIB_0V continued. (n addition, SN 62, 83, 64, 93,
67 and 69 excaeded the spesitication limit of £25.00 uV for VOS_0V, with readings ranging from 260 e +30.9
LY.

At the 50 krad level, all iradiated pasts continued to exceed the maximum specification limit for N_IiB_0V and
P_11B_DV, with readings ranging from 22.6 to 36.2 aA. In addition, all irradiated parts exceeded the maximum
specification limit for VOS_0V, with readings ranging from -71.0 to 160 uV. S/N 62, 65, 65, 66 and 68 fell below
the minimum specification limit of 300.0 y/mV for N_AOL, with readings ranging from 191 to 248 V/im¥Y. No
valid readings could be obtained for S/N 64 for P_AOL and N_AOL at this level. S/N 62 also exceeded the
maximum specification limit of 2.00 nA for 10S5_0V, with a reading of 2,16 nA,

Al the 75 krad level, the same degradation continued, with slightly increasing values. S/N &4 fell below the
minimum specification limit for N_AOL, with a reading vf 173 V/mV and passed P_AOL.

* The tarm rads, as used in this dJocument, maans rads(silicon}. All radiatien levels cited are cumulative.
These are manufacturer’s pre-iradiation data specification limits. Mo post-iradiation lunits were provided by the
munufacturer at the time these tests were performed.
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At the 100 krad leve!, liwe same degradation continued. S/N 64 and 67 marginaly fell below the minimum
specification limit of 110.0dB for CMRR, with rcadings of 102 and 105 dB, respectively. In addition, SN 64
marginaily fali below the minumum specification limit of -10.0 u¥/V for +/-_PSRE, with a rzading of -10.9 pV/v.

After annealing for 168 hours at 25°C, all irradiated pars read within specification limits for 110S_0V, CMRR and
+/»_PSRR. No other recovery was nated.

Table 1V provides & sunmary of the functional test results and the mean and standard deviation values for each
parameter for both biased and unbiased parts after each irradiation exposure.

Any further details about this evajuation ¢an be obtained upon request. If you have any questicns, pisase call me at
{301) 731-8934, -+

ADVISORY ON THE USE QF THIS DOCUMENT

The information contained in this ducument has been developed solely for the
purpose of providing general guidance w0 employees of the Goddard Space
Flight Center {GSFC). This document may be distributed curside GEFC only as
a courtesy to other government agencies and contractors. ARy distribution of
this document, or application or use of the information contained herein, is
expressly conditional upon, and is subject to, the following understandings and
limitations:

{a) The information was developed for general guidance only and is subject to
change at any time;

(b} The information was developed under unique GSFC laboratery conditions
which may differ substantially from outside conditions;

(¢} GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratory conditions;

(d) The information should not be constzed as a representation of product
nerformance by either GSFC or the manufacnirer;

{¢) Neither the United States govermment nar any parson acling on behalf of the
United States government asswumes any liability resulting from the application or
usc of the information.
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Figure 1. Radiation Bias Cucuit for OP 07A
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TABLE L. Par Information
Generic Part Number:  OP Q7A*
CASSINI/CIRS Part Number JM38S10/135018GX
CASSMNTI/CIRS Control Number: 12097
Charge Number: ~ EE5S52£8
Manufacturer:  PMI
Lot Date Code {L.DC): 9:1] &
Quantity Testad: 14
Serial Number of Control Samples: 60, 61
Serial Numbers of Biased Radiation Samples: 82, 63, 64, 63, 66, 67, 68, 6%
Par: Function:  Op Amp
Part Technology:  CMOS
Package Style:  B-pin TOx Can

Test Equipment:  A540

Engineer: T. Mondy

* No radiation tolerance/hardness was guarnteed by the manufacturer for this part.
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TADLE Il Radiativn Schedule for OP Q74
1) T.NITH‘\.L ELECTRICAL MEASIREMENTS oo st st s 04,0793

2) 2.5 KRAD IRRADIATION (0.04 KRADSHOUR - cemsmsmmmmssrsssssbatesssssssss oo comsssssss s Dd/07/95

POST 2.5 KRAD ELECTRICAL MEASUREMENT ..o oromerisonsssemssssess oo s sttt 04/10/95
1) § KRAD [RRADLATION (0.18 KRADSIHOURY oo om0 04710/95
POST-S KRAD ELECTRICAL MEASUREMENT-coovserirr oo ot s ot st 04/11/95
4 10 KRAD [RRADIATION (0.20 KRADS/HOUR) oottt o e o 04/11/95
POST- 10 KRAD ELECTRICAL MEASUREMENT .......coommramsrmmemenstsssss s st 04/12/95
$) 15 KRAD [RRADIATION (229 KRADSHOURY oo 5 s st 04/12/95
POST-15 KRAD ELECTRICAL MEASUREMENT ....ccoooroerrsmmsmeos s e oot 04/13/95
§) 20 KRAD IRRADIATION (029 KRADS/HOURY e orrromsbscmmsbttisrss o om0 04/13/95
POST-20 KRAD ELECTRICAL MEASUREMENT ...oooooooee e — A 04/14/95
7) 30 KRAD IRRADIATION (015 KRADS/HOUR) oot s s 04/14/93
BOST-10 KRAD ELECTRICAL MEASUREMENT ._..crortssmssmecsssispssssrscs s oot et 04/17/95
§) 50 KRAD LRRADIATION (118 KRADSHOUR) oot s 0 04/18/95
POST-50 KRAD ELECTRICAL MEASURBMENT ... tosnsimssssomssssrsss s oot et 04/19/95
9) 75 KRAD IRRADIATION (1 47 KRADS/HOUR) oo OO 04719495
POSTTS KRAD ELECTRICAL MEASUREMENT oo oo stssssssitsscs ot ot 04720195
10) 100 KRAD IRRABLATION (1.47 KRADSAHOURY s s s s 04/20/95
POST-100 KRAD ELECTRICAL MEASUREMENT...otsssvrerscererssreomssssssmesssissns oo et 04/21/95

PARTS WERE [RRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.
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Table I1I. Eleerricai Characteristics of OF 07A

Unless Otherwise Specified: Ty =230C, VCC =+~ 13¥de, Your=tv

1. “The Test Specification condition of Viopg = 0V, has beea replaced with the condition of Vo =0V.
1. Rp=600C2 was substitoed for Ry =1KC due ta tester limitation.

TEST NAME | SYMBOL | CONDITIONS LIMITS
] MIN MAX
SUPPLY CURRENT
Plus Icc [ Vot = 0V (SEENOTE I) 4.0ma.
Minus Iec fee Voyr.= 0V (SEENOTE i) -4.0mA
INPUT OFFSET TESTS
YOS 0¥ Vin Yoyt =0V (SEE NOTE 1} -25uV 25uV
P IIB 0V +Ie Your=0V¥ (SEE NOTE 1) -InA Ina
N OB 0V Irm VorT =0V (SEENOTE 1) -InA 2nA
TOS 0V 0 Vour =0V (SEE NOTE ) -InA ZnA
CMRR CMRR Veng = H-13V 110d8
Plus PSRR +PSRR +Vee =20V, 5V -10uV/¥ 10uV/V
Minus PSRR -PSRR -Vee =20V, -5V -10uViv LouV/ Vv
PSRR +PSRR ¥Vee =(4.5, 200V, Yoo = (4.5, -20)¥ -10uVivV 10u¥iv
AMPLIFIER OUTPUT TESTS
P VOUT 600 Ve Ry =600{1 . 10.0V
P VOUT 21K YOp Ry =2KQ 12.0V
N VOUT 600 Yop Ry =60002 -10.0V
N VOUT 21K Yop Ry =2KQ -12.0V
J P AQL V/mV Avyg VOUT = (0V to 10V), By 2K 300 ¥imV
N AOL V/imV Ave VOUT = (0V to -10V), Ry =2KQ 300 V/imV
OUTPUT SHORT CIRCUIT CURRENT
Pluse 1SC Ingres voui-T ¢ 3v -65mA
MINUS ISC 10802 oz =5V 65ma.
Note:
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TABLE IV: Summary of Electrical Measurements after Total Dose Exposures and Annealing for OP 07A /1

Tolal Nose Exposare (krads) Anncaling
Test Spec. Lim2 | initial 15 20 75 100 [168 hes@ls°C
#  Parameters Units min max |mean s mean sd sd {mean sd |mean sd | mesn sd
E 1 [Plus_lec ma | o | 40 |58} .04 04 05 |[-1.23] .05 |123] 06 | 129 ] .05
1 |Minus_Iec mA | -40| o |.is7] 04 04 05 05 |12 06 | -1.28| 05
3 |[vas_ov av |-25.0] 25.0 |-5.92] 7.3 11 240 196 [-66,0| 202 .-uqu.ﬁ_ 123
4 |P_1B OV nA | -2.0f 2.0 |-1.381 07 35 98 4.0 38 | 56.4] 8.3 | 357 | 44
s In 1B ov na | 20| 2.0 | 1.43] .00 53 83 35 33 |s54] 82| 353 ) 40
6 |[nos_ov na | -2.0] 2.0 [-0.05| .06 39 30 94 96 098] 1.2} 0.48 | .73
7 fcMrr aB f1100] - Y38 20 3 a9 go|m3|er] ts ] 7
8 |pus psrr | pviv|-100| 100 ]|024] 11 15 46 19 1 97 1-1.23] .99 | -a.94| .71
9 {Minus_PSRR | pv/v|[-100] 10,0 A1 22 30 6.2 st loz4]| 27} 1351 3
10 [+ rsur | pvev]-to0] 10.0 17 25 26 35 4.4 3.7 |-197) 38 | -181| 25
11 [P_VOUT_o0 Vv 10,3 - Nt .n :.m Al I A5 |11 46 | 115 06
i2|pvout 2k | v |120] - 01 0 | 1d0| o 01 ot [140] 01 | 140]
(3 I vouT eon| v | - |-100 a2 02 02 f-10.3} 02 02 02 |-113) 03 | -11.3] 02
14 [N VOUT 2K | v | - [-12.0] 04 03 0z |-12.8] .02 03 02 |-127) 03 | -13.7| .03
15 |P AOLA |vimv[30eo| - 385 208 231 |2495] 159 229 456 | 1305]1062] 1590 | 729
16 [N AOL/3  [vrmv([300.0] - 427 451 796 | 1755] 561 |- 742. 3 f157] 39 307 | 59
17 |Plus_ISC mA |-65.0 29 2631 33 |-25.9 70 {245 1.1 ]-252] .62
18 |Minus ISC | mA | - 4l 76 {348| 83 [337 o4 [329] o8 {332 | 90
Notes:

1/ The miean and standard deviation valucs were calculated over the four biased and two unbiased parts

2/ These are manufacturer's pre-irradiation data sheel specilication limits.

irradiated in this testing. The conlrol samples remained constant throughout the testing and are not
ncluded in this table.

No post-

were provided by the manufacturer at the time these tests were performed.
3/ The mean and standard deviaticn for this parameter at the 50 krad tevel is calculated for seven samples,

Radiation-scnsitive parameters: P_IIB_0V, N_IIB_0V, VOS_0V, P_AOL, N_AOL, I108 0V, CMRR and +/-_PSRR.
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irradiation Limits







